Reactions between heavy-ions at various energy regimes produce many nuclear fragments which can be populated in highly excited states. The study of these fragments, detected at the end of their particle decay, is important to investigate nuclear forces and structure eects. In recent years there have been many eorts to extend these studies towards the drip-lines, i.e. to systems far from the β-stability valley, by using accelerated radioactive beams. The development of such infrastructures is accompanied by the development of more powerful detectors and associated electronics, capable to identify ions with very dierent sizes and kinetic energies. Here we give two examples which show how advanced arrays can contribute to the studies on nuclear phenomena. The examples come from the European FAZIA collaboration and from recent campaigns with the GARFIELD apparatus, the latter in operation at the INFN Legnaro Laboratory (Italy) where the SPES RIB facility is under construction.
Reactions between heavy-ions at various energy regimes produce many nuclear fragments which can be populated in highly excited states. The study of these fragments, detected at the end of their particle decay, is important to investigate nuclear forces and structure eects. In recent years there have been many eorts to extend these studies towards the drip-lines, i.e. to systems far from the β-stability valley, by using accelerated radioactive beams. The development of such infrastructures is accompanied by the development of more powerful detectors and associated electronics, capable to identify ions with very dierent sizes and kinetic energies. Here we give two examples which show how advanced arrays can contribute to the studies on nuclear phenomena. The examples come from the European FAZIA collaboration and from recent campaigns with the GARFIELD apparatus, the latter in operation at the INFN Legnaro Laboratory (Italy) where the SPES RIB facility is under construction. [1] . Studying the features of these fragments is mandatory in order to understand the interaction mechanism and how the nuclear structure evolves when the systems are populated very far from the ground states.
The investigation of the IMF's also impacts on other research elds. An example are the supernova explosive phases of core-collapse modeled using versions of the nu-
is tuned through our knowledge of the nuclei at extreme conditions. Another example are the light fragments produced beyond the Bragg peak in tissues when hadron beams of carbon or neon at 200 400 MeV/u are used in radiotherapy [2] : the knowledge of the dierential cross-sections of various fragments in medical applications is mandatory to constrain treatment plan codes and to spare doses to healthy tissues.
The fragments produced in heavy-ion collisions are often excited and this excitation is relaxed through particle and gamma emission. Therefore, from an experimental side, the situation is even more complex and any attempt to access the primary nuclear distributions (those linked to the nuclear interaction processes) demands good detection techniques and rened analysis procedures.
In this contribution we deal with two subjects which 300 µm silicon layer of the telescope are retained, thus the ∆E −E technique is easily applied. Due to the high bombarding energy and the angular selection of QP ejectiles, this restriction does not aect the nal results. In the gure we observe two aspects: (a) regardless of the velocity, the n-richness of IMF does depend on the target mass, pointing out that a certain isospin transport occurs in these collisions; (b) for both tin isotopes, fragments from the midvelocity region are more n-rich than fragments ying very closely to QP. There is an open debate on the origin of this second nding: the eect can be explained alternatively within statistical models including spin and Coulomb proximity eects [10] or by dynamical models where the dilute neck-region favors a neutron enrichment with respect to the surrounding QP and QT at normal density [11] .
3. α-cluster eects in light compound nuclei at high excitation energies The idea is to detect deviations in the emitted particle properties, mainly α particles, with respect to the background of pure statistical emission from compound nuclei, CN. This approach has been already adopted; a recent application was reported [12] for the heavier 48 Cr compound nucleus at a lower excitation (1.25 MeV/u) than ours; moreover, the detecting system did not permit charge identication of the heavy fragments. The present study aims at a more complete detection in terms of acceptance and ion identication and focuses on lighter systems (A = 24). The GARFIELD [13] ∆E − E gas- In this way deviations from a pure statistical behavior can be evidenced and quantied.
Of course, a very ne tuning of the model parameters is needed in this approach and very constrained model predictions are crucial for signaling possible cluster eects.
To this purpose, we decided to use for comparison not only statistical models available in the literature as the well-known GEMINI code [15] but also a purposely developed code. In the recent past our group implemented a version of the HauserFeshbach (H.F.) description of the evaporative decay, specically tuned for light systems.
Particular care has been taken to include the known energy levels (from available databases) of the various nuclides interested by the decay chains; moreover, a smooth transition has been inserted to link the level density parameter from the low energy where levels can be counted to the high region where only an average density can be assumed. Detailed results on the symmetric 12 C collision have been extensively published [16, 17] while the data analysis of the 14 N + 10 B system is still in progress. Here we summarize one of the main obtained results in Fig. 2, where the parameter R clus is shown. It reads
where N e,c (Z) M is the number of events with an ER having charge Z for which we measured the maximum allowable α multiplicity; N e,c (Z) is the total number of events with an ER having charge Z; the superscripts e, c label experimental and calculated quantities, respectively. R clus estimates the deviation of the α emission yield with respect to the statistical predictions as a function of the ER charge Z, for charge-complete events. Positive values of R clus indicate an excess of production, zero values means that data are explained by models. In Fig. 2 we use the HauserFeshbach code as the statistical decay reference. Clearly, for even-Z channels, there is an eect which is not contained in the model. The eect is evident for the 12 C + 12 C case, where error bars correspond to variations due to dierent cuts on the event Q-value (more or less damped events) [17] . Also in the case of 14 N + 10 B we measure similar deviations with respect to the predicted branching ratios; the eect results even larger for the Ne channel for which the emission of the solely allowed α particle is denitely more favoured in the measurement. For this system the error bars correspond to dierent cuts on the maximum spin assumed for the compound nucleus and to slightly dierent selections on the experimental data set. The estimate of the deviations is under renement, in particular for the 14 N + 10 B.
In summary, although the analysis is still in progress, we evidenced that α-cluster eects persist at high excitation energies in N = Z even compound nuclei; this eect appears to be associated not with the initial α-structure of the reacting ions, but rather with that of the whole compound nucleus.
